Visual field examination is conventionally performed with bright stimuli on a dark background. Dark stimuli on a bright background, however, may provide different information as light increases and decreases are subject to parallel processing in the visual pathway. Twenty five eyes with primary open angle glaucoma and visual field loss were examined with the Humphrey visual field analyser thresholding program 30-2 and the computer assisted moving eye campimeter (CAMEC) using static dark stimuli at four different Weber contrast levels of -10 (n=9), -22 (n=25), -37 (n=14), and -76% (n=25) on a cathode ray tube with a background luminance of 10 cd/m2. The cumulative results obtained with STATPAC 'pattern deviation' empirical probability maps and the results from each contrast of the dark stimulus at identical test locations were compared at eccentricity annuli bands of 4-9, 10-20, and 21-28 degrees. Dark stimuli of lower contrast provided higher abnormal point detection rates. Furthermore, visual field defects to the low contrast dark stimuli were more extensive than those to the luminous stimuli. In conclusion, dark stimuli allowed the delineation between glaucomatous field defects and the normal regions in the central visual field. (BrJ Ophthalmol 1994; 78: 175-184 
Visual field examination is universally performed with luminous stimuli on a relatively dim background. However, the visual system is thought to have differential sensitivity to both increases and decreases in light intensity as the end result of parallel processing in 'on' and 'off' pathways respectively. These pathways start at the bipolar cell layer' and project to central visual structures through the on centre and off centre retinal ganglion cells2-7 to provide a maximum contrast sensitivity function.89 'On' and 'off' pathways display several morphophysiological,'5-'8 psychophysical,'9123 and electrophysiological asymmetries.2425 The smaller number of off centre retinal ganglion cells49 1126 27 suggests a smaller functional reserve (photoreceptor ganglion cell cortical neuron channels) in the visual system. Low contrast dark stimuli on low photopic and mesopic backgrounds may have higher affinity to the magnocellular system28 29 which processes achromatic contrast.333 As the magnocellular system is more vulnerable to glaucomatous neuronal damage,36 visual field examination with dark (negative contrast) stimuli may provide information which cannot be obtained using light stimuli.3738 The high contrast black stimulus has previously been used for blind spot detection and fixation monitoring on a hand held tangent screen test chart. 39 The black stimuli may reveal glaucomatous visual field abnormalities.' The low, intermediate, and high contrast kinetic dark stimuli have been experimented with on a white Bjerrum screen in the diagnosis of cone dysfunction. 4 ' The oculokinetic perimetry chart has also been described with a black stimulus. 42 Multiple dark (negative contrast) stimuli on a tangent screen have been further developed in screening for neurological and glaucomatous visual field defects. 43 Suprathreshold testing with kinetic black stimulus" 45 . .
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field (Mutlukan, unpublished data) . The static dark stimuli were presented for the default duration of 0-2 seconds. For calibration, the luminances of the test stimuli and background were measured at 36 different locations using a luminance meter (Minolta nt-i) and average luminance (Weber's) contrasts (Cw) calculated.5"' Dark stimulus contrasts of -76% (2 dB=20 log Cw; the darkest grey), -37% (9 dB), -22% (13 dB), and -10% (20 answers <33% of total attempts). The cumulative frequency of involvement of the test locations in the PD plots is shown in Figure 1 . All four contrasts of static dark stimuli indicated the abnormal areas in the central visual fields of glaucomatous eyes (Fig 2) . In general, lower contrasts of dark stimuli delineated more extensive visual field abnormalities, and displayed abnormal areas which were not detected by the light stimulus and STATPAC (Fig 3) . The highest contrast (-76%, black) stimuli and the lowest contrast (-10%, light grey) stimuli identified the normal and abnormal points respectively with the best accuracy at all eccentricity bands (Fig 4) . For False positive result (%) Figure 4 The percentage sensitivity (true positive result rate) and specificity (true negative result rate= I -false positive rate) ofthe dark perimetric stimuli ofvarying contrast against STATPAC pattern deviation results at eccentricity annuli bands of4-9 degrees, 10-20 degrees, and beyond 20 plot reflects not only the localised defects but also the effect of inappropriate refractive correction, pupil size, and media opacity on visual sensitivity as well as the generalised loss component of glaucomatous visual field involvement. The concept of a generalised (diffuse, homogeneous) sensitivity loss component in glaucoma still remains controversial although it was reported to be present in nearly half of the eyes with glaucomatous visual field involvement.""'8 The frequency of visual field abnormality in the TD plots from the eyes included in this study were significantly higher than that in the PD plots (p<O0OOl). This finding suggests the presence of glaucomatous diffuse sensitivity loss in these eyes since the field artefacts which may have been caused by preretinal factors were minimised by careful selection of the patients (Mutlukan and Jay, in preparation). Slightly higher (an average of 3-6%) false positive rates against the PD results suggest that the detection of the dark stimuli, like the light stimuli, is influenced by the diffuse sensitivity loss in the visual field.
It was previously demonstrated that the visibility of the dark perimetric stimulus is dependent on stimulus parameters such as stimulus size, contrast, and level of background luminance.59 Accordingly, eccentricity compensated sizes of dark stimuli follow the slope of the normal hill of vision at all contrast levels, with the lower contrast levels requiring higher retinal sensitivity for their detection. The results from this study further confirm that, similar to the conventional incremental threshold examination, the decremental differential sensitivity in the visual field can be determined and the abnormalities can be quantified with successive presentations of different dark stimulus contrasts in increasing or decreasing steps. 47 Dark stimuli of low contrast were frequently missed in apparently normal parts of the glaucomatous visual fields, especially at the outer eccentricities. This is partly due to the negative effect of the peripheral stimuli locations on patient attentiveness6' as well as the possible 
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